<i9)B*eo*ff/3' (jp) 02) ^ I f (a) (wmmm&mm* 

#51^7-82510 

(43)ft0BB ¥fi£7^(1995)3^28H 



(51)IntCl.' 


me* f?ft&m*n 


F I 




C 0 9 D 5/00 


PPQ 






7/12 


PSK 






G02B 1/11 










7724- 2K 


GO 2 B 


1/ 10 A 








ifcifcfc ffijJWZ>S8 FD (4 6 1) 




tt«¥5- 186984 


(71)fflfiBA 


000113263 










(22>ai«B 


5^(1993) 6^305 




JKSIUr&B*** 2 T@ 7 S 5 ^ 
















««lP9fT&K^-&2TB7S5# *- 














a2) mm 










JfO?C&frlgK*&£2TS7#5^ 
















una 








JWCB«»K*W#2TB7»5*| *- 














(74) m A 





(54) [&w0zm yt*momRm±mmnx.vyt*m 



(57) [K«3 

C fittic 3 8frS 0 . 1 /i m J21TT* 0 . 

wi. s^rftftMfiftWWkw-Mrt-***. * 




[ fjiOT 1 3 mWfi 0 . 1 u mOTT* o . 

#JS 1 Xtt 2iStttf>sm. 
[§S#JS4 3 fi^g^O. ljumOTTAO. 3&»offi 

mm. 

miM®mffijkmim?m<o. lumvxrx-b 

XttttT&PO. 1 ju mOTT* 0 * 

***u 3&*offiffirtfflRiti»jtK^jgtffw. Mie# 

[000 1 ] 

±mmmm. mmmmmmmm^xm^ttz 

[00023 

nmyttfx&ttttfflmiz x o ftmmt u ? u r . ^ 

fe<OrtiiiR^±fflafl£!fiffiLT, rtffiRSffifritK* 

emntf-mz®m $ fir v * -6 . 

C 0 0 0 3 3 SI 1 12. ^»ttOrtffiR«tc|IW-*iMJJ 
0Tfc*. HlfcfclrVC, 3£M*t2 0'S<OASt3fcO 1 



(2) ftB8¥7-825 1 0 



ii. i*i®rmm8 i o k ottmrc&KMfco 3 1 s 
[0004] ^smororw 1 . sn&^mste. 

«W*>® flr W 1. 71ZU:i:iS<**4:s rtfflRStK 
[00053 

fflV^*iT^***0*WW)«ffTO, 1. 4 5**fc 
1. 8 5£>ISBfc:*>S. £tz. -gflOffl&T'tt. Stff* 
*U. 8 5tU:<0ft^Wi£ffl£ftTV^. ttuzft 

{2, JBifr**«l. 45K1. 6 0<0RHt*&. 
[ 0 0 0 6 ] *.TT\ Sa«**?3«{:ftiWj:rt 

mmvj±mmmm$&tix^&. mttf. mms 

7-8 2 6 4^fStC(2. E9HS«. ~ 
4: T ^ 'J )V®m* h+ehVtfjV \izm& I tz 

[0 00 7 3 WUHra 5 7 - 8 2 6 4 #&«Cifi 

»t»^$«Ci:ttTS«r*»r)fc. Cft(2WTOJ:d 

*&m*\izm£&xftt*h. i<otnajL*«o» 

* < ^6 Z ]Q^KM%^2l^r < -r ^tc^TJ&r* ^» . 
[0008] L^L. ttflfflB 5 7 - 8 2 6 4 -^tflfolffi 

mt ffi-cco^Rw*«^$ -eft 

x'ZZfr^tz. i<o«iB«:«*«fcia2t:^-r. ^2tc 

*5UT. ^MS?^M^30(2. U*aSL»$mt:» 



(3) ^¥7-825 1 0 



[0009] **lfc«LT, 1^^55-34837^ 

[ 0 0 1 0 3 * £ T\ ^Jcoa^ii, rtffiRfiffifrjfclR 

*c t *4H»tt«0* * Pm6Utimit&&BtiLX'Z h ft BSR 
[00 113 Sfc rtfflRWfiSjhKfc^a 
fcffiv* * 4 y To e/ur/Un -yHS^)^«jS«|fc: t 

t00 1 2) 

1 rnVXTTb 0 . 0oWfW 1 . 5 Kite** jm& 

[0013] $ t>tz*fm*. n^-m^o . i umvxr 

[ 0 0 1 4 3 ifc. rtffiRfltBMJR*3r*-& 

3is*awrc*->T. uraertffiRStrojfcJBWifa^pg^o. 
x-h o . **o«rw i . 5 vxtx-biim&mm 

[ooi5] ^ffc^ss i amorou. 

0. ljumfcVFCaO. ^SPA { 1 • SCUiT** 

9rcffiv*s^tt&^ft^s#o. iumvxrx'k& 

a*iiOT^)fc*5 0f*&. iSH^400nmK700 
nm^^OtftftLft^^JiO. 1^40. 18 



jS*^u. Maatai^a^soTistio. oumg 

[00 1 63 $ 3«WCI4, EtWtf 1 . 5W 
±, ffiKlll. 7I2UL J:9#*l,<ttl. 9U± 

[00 1 73 ffllfrW 1 • 5tUiT**&Mfe*l»a^ 

3) . ^a^ttfH 1 (stff*3. 2> . satisfy 

65),i^y'J3y(^2. 2), 
(SOT* 2. 7 ma) *#lf*£fcjW 
ifc. t Iil^cOM®TO^2SW±^I^^ 

2. 7mr?£k^<. ^of^y/^-v^HW^. 

rtfflswR&jfcjR t %&mt t <?>mmx'<o£mwm 
[00173 1 . 5W±?&t4m&msm 

5 3*»fc 1 . 6 7). &BMr7l^*Attffl* 
1. 5 1*^1. 64).«W$-')A» 
Wl. 5 1*^1. 56) , (Eiffel, 
56) , vn-'J^^H (BaCrO, . SPl. 62*^ 
64) > M7/^-W4f (Ml. 7 

6 ) % mtmsMft? (mm 2 . o > nMfc-f-^^aa 

f(W2. 5*^2. 9) . «W (Jg»f 

$2 . 37). f-^y^raww <ror*2 . 7 > , ^ 

(SP2. 4) . 
fW2. 78*>^3. 01 ) . flWfc*HS«>A» 
6f(SP2. 35*>^2. 48) . f^Wxn- 
(W2. 6*^2. 9) , Xhoyf)^ (Sr 
Cr0 4 . JSPl. 9) . Ki^aA (»2. 
5) , 3A>hW(CoO- nAl 2 0 3 , JSff«l. 

7) . 3>N>h^cco 3 (Po 4 ) s .nmi.6 

7A^l. 7 93 . 7^>%( (NH, ) 2Mn (P 
2 0 7 ) 2 . 6 7**^1. 7 23^cO^M 

[00 1 83 ^MBlfe*l«atia^fc^$**mfeffl«fc 



(4) ftBJH t 7-825 1 0 



^mts^hmn<7>%&®&tf nxtt%h£o \>z 
[ooi93 i . 5Vikx-b&m&mmL? 

x-mfe-t&cr>tf&mxh&. 

[0020] ±m<7)£ o mwmm- 

mmM±f&w®tfmwmmzx*)ik%2tih. mi. 
\*iM%m±mmn<7)®Bttt<zttL,. *<«flnftii. i 
offifi%*^6 om&xco&mizt&z ttfmzx'b 
z. mmvi om&%mx'te. mmz®m?hvt 
7*i>(omifrmzi>£&tf s ftmm®}±]&n®VTmz±. 
tf&zkm%x'%^frt>x'b&. --ft. »fi#6o 

mKUz<<%v). zmmm^xBtiiUzmm 

[00 2 1 3 *wmtm%.%t®itimm±. 
mmt^xmrn^mm^mm^z et 9jv*% 

v r n tr^r )V a -MzM*&<r>fo h mmx-btitf. mz 

A 5 KM, h&\MiZtibcofflm(OU&®m-mz%\ 

t>tix^zmmmKt?M<m^t>tiz>. z^z^mi 
co^mmwsmmnu. zuzx^zx 

X'Zh. 

[00 2 23 *%WXU. iieif^ffl^TMU^ 

UWO . 1 /i mJjlTC* 0 , a>oa#rW 1 . 5fct 

fc 0 . 1 OT*>2T* & . tt^StfO . 1 ju mOTT* 
?f£# 0 . 1 u m fcTPC* 0 . rt»oJg 1 . 5 13U: 



mx-(o£Riti£'j?%<'i'hzttfX'£&. ftm&m± 

[00 23 3 ±IW>J: o fc. rtBSRWBfiih«4>^<50llfe 

6on&%<?)$fflt,zi-&z\btfm%x'bz. mmwi 
om&%*ffix-i±. ^msMmM^>mmt:±ifhc. 

Whhfrt>x-]bh. 

[0024 3 rtffiRWRftjtiBBi . U >X^7* 'J XA^iO 
KihJ^^TOi. b\^o®Mj)*hm 0-1 OOO/im 

< . fr^%¥mt<otftmzm^h4vTuv)VTi\s3- 

Mzi>JtmM&ZG-+h 0 
[00253 

^ttM 1 

( i ) \L\L9)v<mn 

a. aBrfli^^y^o. i5fifisp, ^^^h>-7 5 

Mfi^^»L. a*»H«T8 0X:-C8i$Blffi^S:tT 

[00263 ( 2 ) ft®a^EfiihfflMf4<0!M 
JJfih'b 1 0 0 g t. l^-1f-«taSfMEi»S 

JSSHTaS^L/iT^^a^O. 0 7^m^^br^$ 

i3o*c, miwi^flWkur. rtfflssti»itiKSr#r 

xyry-x-^-rasLfctt*. 1. 62X^tz. 
it^m.^ 1 . 6-c*->fc. 

[002 7 3 

1 <nWCT)V $ x^AgtfW 1 0 g £ jtaESIB* 

a -vAmtt 5giz$cth Mummz 1 x 
/fymmmzm^m. i3 0*c> iwd«l 



[00 28] m&M3 

mmm 1 twu ft loose, gssnt 

tm®. 18 0-c. mfsiSD^bLr, rtffiCTR&it 
a, x'jtv*-?-t*£L£&3L i. 7or*o 

[0029] ^5tW4 

" 1 0 S- ) fcSiiJjWMiTOtLfcrtffiRWfil&jtffl 

ftjmidmtt. 13 ox:. iwb«it. f^ss 
JSWJi, xi;ry^-^-TasLfctt*. i. 70 

[00 30] Jt«Wl 

^JtWiTMKL^t't^isaioogfc:. 

wyiog»i, rtffiR9ti»±fflam*ii8»L 

[00 3 1 3 JtttM2 



^¥7-825 1 0 



[0 03 2 3 WM3 

mmm i x-mmttit't 7 >i>®mi oo giz. 

[003 33 ffflEKttl 

1 Tl#^^^®KMihffl»4^5NWF D 2 

<*— V «*) tt£L ®JW1 .65 2) *>EfcHftr 
11X^4 0 (03#83> WjfflOUfcjaBafcttffiL 
fc. Cc0igftHftr'JXA4 0C 03Cc^-?\t olZT 

m-htWffl&ltwmJ$& 1 0 0 fc Uzb Z O&rtffiR 

<Offl£iilfc:*U:. ^iig^2^^WJ4Tl#^iX^ 
rtffiEWK jktfffiB i: itm\ lfrt>3 *>rt ffiKitB&jtffl 
I^Co^T i LTOT£££ai LT ^ 1 

[0034] mm* 2 

8. S#r$ 1 . 7 6 1) fcttfflLfcJmtffffiKBl t 

[003 5] mmm3 

mnmt£%i 1 x-mzmuz^x . 4 yme^r^ 

[0036] 
C^l] 



(6) 



^¥7-82 5 1 0 



£*4 




58WFD2 


ffi#FD4 








(1.652) 


(1.761) 






1.62 


9.3 


21.5 


mitu t 




1.67 


2.7 


13. 1 


mm l 


H*&0J3 


1.70 


3.4 


6.4 


mm l 


£Jfe0j4 


1.70 


2.4 


4.2 


mm l 


1 


1.53 


20.4 


36.7 


mm i 


Jt#0>J2 


1.58 


12. 6 


27.7 


mm i 




1.64 


6.7 


18.8 





[00 37] 
[Ml 1 

[03 3 M^tcfcv^rtffiCT^^^M^ 



[0028] 

OK 0 7- • • AM 



03 
05 
09 
1 0 
20 
30 
40 



mil 



i®2) 



l®3) 



Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-082510 
(43)Date of publication of application : 28.03.1995 



(51)Int.CI. 



C09D 5/00 
C09D 7/12 
G02B 1/11 



(21 Application number : 05-186984 
(22)Date of filing : 30.06.1993 



(71 Applicant : HOYA CORP 

(72)Inventor : MATSUMOTO KENJI 

TAKAWA HIROYUK1 
KATO YASUKO 



(54) COATING MATERIAL FOR PREVENTING OF INTERNAL REFLECTION IN OPTICAL 
MEMBER AND OPTICAL MEMBER 

(57)Abstract: 

PURPOSE: To obtain a coating material which gives a film on an optical member for the 
prevention of internal reflection with little total reflection at the interface between them and 
has sufficient resistance to isopropyl alcohol used for cleaning an optical member and an optical 
member having a film for the prevention of internal reflection. 

CONSTITUTION: The coating material contains fine black inorganic partition having a diameter 
of at most 0.1 U m and a refractive index of at least 1.5 r or fine nonblack inorganic particle 
having a diameter of at most 0.1 fl m and a refractive index of at least 1.5 and a black pigment. 
The optical member has a film for the prevention of internal reflection which contains the above 
black or nonblack particles and a black pigment and which has a refractive index different by at 
most 0.1 from that of the optical member. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A paint for internal reflection prevention of an optical member containing black 
inorganic matter particles whose particle diameter is 0.1 micrometer or less and whose 
refractive indicees are 1.5 or more. 

[Claim 2]The paint according to claim 1 whose refractive index of black inorganic matter 
particles is 1.7 or more. 

[Claim 3]The paint according to claim 1 or 2 which a difference with a refractive index of an 
optical member by which black inorganic matter particles are applied to said paint into a paint 
made quantity which becomes 0.1 or less contain. 

[Claim 4]A paint for internal reflection prevention of an optical member containing un-black 
inorganic matter particles whose particle diameter is 0.1 micrometer or less and whose 
refractive indicees are 1.5 or more, and a black pigment. 

[Claim 5]The paint according to claim 4 whose refractive index of un-black inorganic matter 
particles is 1.7 or more. 

[Claim 6]The paint according to claim 4 or 5 which a difference with a refractive index of an 
optical member by which un-black inorganic matter particles are applied to this paint into a paint 
made quantity which becomes 0.1 or less contain. 

[Claim 7]A paint of claim 4-6 which made a black pigment contain in a paint so that optical 
density of this paint may become one or more given in any 1 paragraph. 

[Claim 8] It is an optical member which has an internal reflection preventing film, and said internal 
reflection preventing film is 0.1 micrometer or less in particle diameter, And a refractive index 
contains black inorganic matter particles which are 1.5 or more, or particle diameter is 0.1 
micrometer or less, And an optical member which a refractive index contains un-black inorganic 
matter particles and a black pigment which are 1.5 or more, and is characterized by refractive 
indicees of said internal reflection preventing film being a refractive index of said optical member, 
and 0.1 or less difference. 



[Translation done.] 
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* NOTICES * 

JPQ and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the optical member which has the internal 
reflection preventing film formed using the paint for internal reflection prevention of an optical 
member, and this paint for internal reflection prevention. In more detail, this invention relates to 
the optical member which has the paint for internal reflection prevention and internal reflection 
preventing film which are applied to the side which does not penetrate the light of an optical 
member in order to prevent generating of the flare of optical members, such as a lens and prism, 
a ghost, etc. 
[0002] 

[Description of the Prior Art]The incident light to an optical member carries out internal 
reflection of the optical members generally used for optical instruments, such as a camera and a 
microscope, such as a lens and prism, according to the optical member side, they generate the 
flare, a ghost, etc., and are reducing the optical property of an optical instrument. In order to 
prevent this internal reflection, applying the black paint for internal reflection prevention to the 
optical member side, and forming an internal reflection preventing film in it is known. Generally 
the black paint which distributed carbon black to the vehicle is used for this black paint for 
internal reflection prevention. 

[0003] Drawing 1 is an explanatory view about the internal reflection of an optical member. In 
drawing 1, the incident light 01 to the optical member 20 turns into the total-internal-reflection 
light 03 and the refracted light 05 in an interface with the internal reflection preventing film 10, 
and the refracted light 05 is absorbed by the black internal reflection preventing film 10. 
[0004]When the refractive index of an optical member is about 1 .5, the black paint for internal 
reflection prevention for which the above carbon black was used can prevent internal reflection 
effectively. However, if the refractive index of an optical member becomes high or more with 1.7, 
an internal reflection preventive effect will fall remarkably. This is for the refractive index 
difference of an internal reflection preventing film and an optical member to become large, and 
for the total internal reflection in the interface of an internal reflection preventing film and an 
optical member to increase. 
[0005] 

[Problem(s) to be Solved by the Invention]In recent years, the refractive index of a great portion 
of material used as an optical member is in the range of 1.45 to 1.85. As for 1 .85 or more optical 
members, the refractive index is used in some uses. Many of vehicles used for the paint for 
internal reflection prevention have a refractive index in the range of 1.45 to 1.60 to it As a 
result, in the black paint using the vehicle of such a comparatively low refractive index, internal 
reflection of the optical member of a high refractive index was not able to be prevented 
effectively. That is, in the black paint which used carbon black as the prime pigment, the 
refractive index of carbon black was not able to decrease total-internahreflection light in the 
interface of an internal reflection preventing film and an optical member low. 
[0006]Then, the paint for internal reflection prevention usable to a high-refractive-index optical 
member is proposed. For example, to JP,57-8264,A, the paint for internal reflection prevention 
which mixed metallic oxides, such as a tri-iron tetraoxide, iron sesquioxide, and manganese 



http://ww4.ipdUnpit.goo> 2010/01/18 



JP,07-082510,A [DETAILED DESCRIPTION] 



2/6 



dioxide, to the vehicle which consists of styrene-ized melamine resin and an acrylic resin is 
indicated. Black metallic oxides used here, such as a tri-iron tetraoxide, iron sesquioxide, and 
manganese dioxide, have a comparatively high refractive index. 

[0007] However, total internal reflection in the interface of the internal reflection preventing film 
and optical member which were formed in JP,57-8264,A only by making the refractive index of a 
black metallic oxide high like the paint for internal reflection prevention of a statement using this 
paint was not able to be decreased effectively. This is based on the following reasons. If the 
total internal reflection in the interface of an internal reflection preventing film and an optical 
member is examined in detail, totaHnternal-reflection light and the becoming light will begin 
(exudation) to leak to the coating material layer for internal reflection prevention once, will 
return into an optical member again, and will turn into total-internal-reflection light, this — it 
begins to leak and the depth of light is about 1 / four waves. It is effective in this ** that begins 
to leak and lessens the refractive index of an internal reflection preventing film and refractive 
index difference of an optical member in the depth of light lessening total-internal-reflection 
light. 

[0008]However, in an internal reflection preventing film given in JP,57-8264,A, it begins to leak, 
and to the depth of light, since the particle diameter of a black metallic oxide was too large, total 
internal reflection in the interface of an internal reflection preventing film and an optical member 
was not able to be decreased. This state is typically shown in drawing 2. In drawing 2, the metal 
oxide particle 30 is large to exudation depth m, and the metallic oxide 30 does not exist 
effectively in the field of exudation depth m. For this reason, in the field of exudation depth m of 
the interface of an internal reflection preventing film and an optical member, since many vehicles 
exist, total-internahreflection light in the interface of an internal reflection preventing film and 
an optical member cannot be decreased. 

[0009]The paint for internal reflection prevention which mixed and paint-ized coal tar to the 
vehicle which consists of a polymer of the heavy metal salt of unsaturated fatty acid is indicated 
by the JP,55-34837,B gazette to it. This paint for internal reflection prevention begins to leak, 
and its refractive index is high in the depth of light, and it is effective in preventing total internal 
reflection. However, since coal tar was used, the adhesion of an optical member is insufficient, 
and it dissolved in organic solvents, such as isopropyl alcohol used for washing of an optical 
member, and there was a problem that the duty as an internal reflection preventing film was 
unmaintainable. 

[0010]Then, the purpose of this invention has little total internal reflection in the interface of an 
internal reflection preventing film and an optical member, and there is in providing the paint for 
internal reflection prevention which can form the internal reflection preventing film which has 
tolerance of enough also in organic solvents, such as isopropyl alcohol used for washing of an 
optical member. 

[00 11] Furthermore, this invention has little total internal reflection in the interface of an internal 
reflection preventing film and an optical member, and there is in providing the optical member 
which has an internal reflection preventing film which has tolerance of enough also in organic 
solvents, such as isopropyl alcohol used for washing of an optical member. 
[0012] 

[Means for Solving the Problem]Particle diameter is 0.1 micrometer or less, and this invention 
relates to a paint for internal reflection prevention of an optical member, wherein a refractive 
index contains black inorganic matter particles which are 1.5 or more. 

[001 3] Furthermore, particle diameter is 0.1 micrometer or less, and this invention relates to a 
paint for internal reflection prevention of an optical member containing un-black [ a refractive 
index ] inorganic matter particles which are 1 .5 or more, and a black pigment. 
[0014]This invention is an optical member which has an internal reflection preventing film, and 
said internal reflection preventing film is 0.1 micrometer or less in particle diameter, And a 
refractive index contains black inorganic matter particles which are 1.5 or more, or particle 
diameter is 0.1 micrometer or less, And it is related with an optical member which a refractive 
index contains un-black inorganic matter particles and a black pigment which are 1 .5 or more, 
and is characterized by refractive indicees of said internal reflection preventing film being a 
refractive index of said optical member, and 0.1 or less difference. 
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[001 5]A paint of the 1st mode of this invention contains black inorganic matter particles whose 
particle diameter is 0.1 micrometer or less and whose refractive indicees are 1.5 or more. A 
paint of the 2nd mode of this invention contains un-black inorganic matter particles whose 
particle diameter is 0.1 micrometer or less and whose refractive indicees are 1.5 or more. The 
reason particle diameter of inorganic particles used by this invention is 0.1 micrometer or less is 
as follows. Visible light with a wavelength of 400 to 700 nm begins to leak, and the depth of light 
is about 0.1 to 0.18 micrometer. This invention persons found out that total internal reflection in 
an interface of an internal reflection preventing film and an optical member could be decreased 
by using this inorganic particle that begins to leak and has the particle diameter below the depth 
of light. There is no restriction in particular in a minimum of particle diameter of inorganic 
particles. However, from a practical viewpoint, a minimum of particle diameter of inorganic 
particles is about 0.01 micrometer. 

[001 6]In this invention, a refractive index uses inorganic particles of a high refractive index of 1.9 
or more more preferably 1.7 or more 1.5 or more. Since inorganic particles have tolerance of 
enough in organic solvents, such as isopropyl alcohol, an internal reflection preventing film 
formed using a paint of this invention has tolerance of enough also in organic solvents, such as 
isopropyl alcohol used for washing of an optical member. 

[0017]As black inorganic matter particles which are 1.5 or more, a refractive index can mention 
metallic nickel particles (refractive index 3.3), metallic iron particles (refractive index 3.2), 
carbonization silicon (refractive index 2.65), silicon nitride (refractive index 2.2), and titanium 
black (around 2.7 refractive indicees), for example. Two or more sorts of mixtures of these 
inorganic particles can also be used. Since especially titanium black has a refractive index as 
high as around 2.7 and is titanium black s black, his total internal reflection in an interface of an 
internal reflection preventing film and an optical member decreases extremely, and an 
outstanding paint for internal reflection prevention is obtained. 

[001 7]A refractive index as un-black inorganic matter particles which are 1.5 or more, For 
example, barium sulfate particles (refractive indicees 1.62-1.64), barium carbonate particles 
(refractive indicees 1.53-1.67), A calcium carbonate particle (refractive indicees 1.51-1.64), 
aluminium hydroxide particles (refractive indicees 1.51-1.56), Clay (refractive index 1.56), pallium 
yellow (BaCr0 4 , refractive indicees 1.62-1.64), Aluminum oxide particulates (refractive index 

1.76), zinc oxide particulate (refractive index 2.0) titanium oxide particles (refractive indicees 

2.5- 2.9), Zinc sulfide particles (refractive index 2.37), lead titanate particles (refractive index 2.7), 
Zirconium oxide particles (refractive index 2.4), red ocher particles (refractive indicees 2.78- 
3.01), Cadmium sulfide particles (refractive indicees 2.35-2.48), titan yellow (refractive indicees 

2.6- 2.9), strontium yellow (SrCr0 4 , refractive index 1.9), chrome oxide (refractive index 2.5), 

cobalt blue (CoO-nAI 2 0 3 , refractive index 1.7), cobalt purple [Co 3 (P0 4 ) 2 , the refractive indicees 

1.67-1.79] Manganese purple [(NH 4 ) 2Mn(P 2 O y ) 2 , the refractive indicees 1.67-1.72] An inorganic 

pigment of ** can be mentioned. Two or more sorts of mixtures of these inorganic particles can 
also be used. 

[0018]Carbon black, acetylene black, graphite, etc. can be illustrated as a black pigment made to 
coexist with un-black inorganic matter particles. A with an aforementioned refractive index [ of 
1.5 or more ] black inorganic matter particle can also be used as a black pigment. The black 
degree of a paint for internal reflection prevention can change with uses, therefore can also 
change an addition of a black pigment by a use. However, it is appropriate to make it optical 
density of a paint which generally contains un-black inorganic matter particles and a black 
pigment become one or more. 

[001 9]a difference of a refractive index of an internal reflection preventing film obtained using 
this paint and a refractive index of an optical member which provides this internal reflection 
preventing film should obtain an addition to a paint of black inorganic matter particles whose 
refractive indicees are 1.5 or more, or un-black inorganic matter particles to become less than 
0.1 — preparing is preferred. A difference of a refractive index of an internal reflection 
preventing film and a refractive index of an optical member which provides this internal reflection 
preventing film is 0.05 or less more preferably. It is because total internal reflection in both 
interface can be extremely lessened by making small an internal reflection preventing film and 



http://ww4jpdl.inpit.go.jp/cgi-binA^ 2010/01/18 



4 



JP,07-082510,A [DETAILED DESCRIPTION] 



4/6 



optical member refractive index difference. As for a refractive index of an internal reflection 
preventing film, measuring by an ellipsomter is optimal. 

[0020]As mentioned above, an addition of black inorganic matter particles or un-black inorganic 
matter particles is determined by relation between a refractive index of an optical member to be 
used, and a refractive index of said internal reflection preventing film. However, it is appropriate 
to make the addition into 10 to 60% of the weight of a range to solid content of a paint for 
internal reflection prevention. Although an addition is based also on a refractive index of 
PIHIKURU used for a paint at less than 10 % of the weight, it is because it is not easy to raise a 
refractive index of an internal reflection preventing film. It is because there is a tendency for film 
strength of an internal reflection preventing film which the mobility of a paint for internal 
reflection prevention becomes difficult to apply bad, and formed using this paint to become 
weak, on the other hand when an addition exceeds 60 % of the weight. 

[0021]A paint for internal reflection prevention of this invention contains a vehicle in addition to 
said black inorganic matter particle or un-black inorganic matter particles. If it is resin which has 
tolerance in isopropyl alcohol used for washing of an optical member as a vehicle, there will be 
no restriction in particular. For example, vehicles for paints generally known, such as a mixture 
of an acrylic resin, an epoxy resin, melamine resin, polyester resin, polyamide resin, polyimide 
resin, or these resin, are used. Furthermore, the paint for internal reflection prevention of this 
invention can also contain a publicly known additive agent for [, such as a distributed auxiliary 
agent, ] paints as occasion demands including a solvent further. 

[0022]In this invention, an optical member which has the internal reflection preventing film 
formed using the above-mentioned paint is also provided. . [ whether said internal reflection 
preventing film contains black inorganic matter particles whose particle diameter is 0.1 
micrometer or less and whose refractive indicees are 1.5 or more, and ] Or particle diameter is 
0.1 micrometer or less, and a refractive index contains un-black inorganic matter particles and a 
black pigment which are 1.5 or more, and refractive indicees of said internal reflection preventing 
film are a refractive index of said optical member, and 0.1 or less difference. About un-black 
inorganic matter particles and a black pigment whose particle diameter is 0.1 micrometer or less 
and, whose black inorganic matter particles and particle diameter whose refractive index is 1 .5 or 
more are 0.1 micrometer or less and and whose refractive index is 1.5 or more, it is the same as 
that of the above. In an optical member of this invention, total internal reflection in an interface 
of an internal reflection preventing film and an optical member can be lessened by making a 
difference of a refractive index of an internal reflection preventing film, and a refractive index of 
an optical member or less into 0.1. A difference of a refractive index of an internal reflection 
preventing film and a refractive index of an optical member is 0.05 or less more preferably. 
[0023]As mentioned above, an addition of black inorganic matter particles to inside of an internal 
reflection preventing film or un-black inorganic matter particles is determined by relation 
between a refractive index of an optical member, and a refractive index of said internal reflection 
preventing film. However, it is appropriate to use 10 to 60% of the weight of a range to an 
internal reflection preventing film. It is because it is not easy for an addition to cover the 
expenses [ % of the weight / less than 10 ] of a refractive index of an internal reflection 
preventing film. It is because there is a tendency for film strength of an internal reflection 
preventing film to become weak, on the other hand when an addition exceeds 60 % of the weight 

[0024]An internal reflection preventing film is provided in the side, a peripheral face, or the Coba 
side of optical members, such as a lens and prism. It is suitable that it is the range of about 10- 
1000 micrometers from a viewpoint of thickness of an internal reflection preventing film. 
Formation of an internal reflection preventing film is performed by carrying out spreading 
desiccation of the paint for internal reflection prevention with a conventional method. An internal 
reflection preventing film formed using a paint for internal reflection prevention of this invention 
has tolerance also for isopropyl alcohol used for washing of an optical member with it which has 
little total internal reflection in an interface with an optical member. [ sufficient ] 
[0025] 

[Example]Below, an example explains this invention still in detail. 

The preparation nitrogen introducing pipe of Example 1 (1) vehicle to the attached diameter 
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separable flask of four Styrene monomer 20 weight section and hydroxy methacrylate 5 weight 
section, Hyperoxidation lauryl 0.15 weight section and methyl ketone 75 weight section were 
added, the polymerization was performed at 80 ** under a nitrogen atmosphere for 8 hours, and 
the methyl-ethyl-ketone solution of the vehicle was obtained. 

[0026](2) The aluminum oxide particulates 1 0g whose mean particle diameter measured with a 
laser dispersion type particle-size-analysis device in the preparation above-mentioned vehicle 
solution 100g of the paint for internal reflection prevention is 0.07 micrometer, 1 g of carbon 
black was added, 10 g of melamine-ized styrene was added as a cross linking agent after 
distribution by the sand mill, and the paint for internal reflection prevention was prepared. After 
applying the obtained paint for internal reflection prevention to an optical glass peripheral part, 
heat cure was carried out for 1 hour, and 130 ** of optical members which have an internal 
reflection preventing film were obtained. The refractive index of the internal reflection preventing 
film was 1.62 as a result of measuring by an ellipsomter. Optical density was 1.6. 
[0027]The paint for internal reflection prevention was similarly obtained except changing the 
aluminum oxide particulates 10g of example 2 Example 1 into the zirconium oxide particles 5g 
whose mean particle diameter measured with the scanning electron microscope is 0.02 
micrometer. After applying the obtained paint for internal reflection prevention to an optical 
glass peripheral part, heat cure was carried out for 1 hour, and 130 ** of optical members which 
have an internal reflection preventing film were obtained. The refractive index of internal 
reflection ******** was 1.67 as a result of measuring by an ellipsomter. Optical density was 2.6. 

[0028]In the vehicle solution 1 0Og prepared in example 3 Example 1 , the silicon carbide particles 
whose mean particle diameter measured with the scanning electron microscope is 0.01 
micrometer were added, 10 g of melamine-ized styrene was added after distribution by the sand 
mill in it, and the paint for internal reflection prevention was prepared in it. After applying the 
obtained paint for internal reflection prevention to an optical glass peripheral part, heat cure was 
carried out for 1 hour, and 180 ** of optical members which have an internal reflection 
preventing film were obtained. The refractive index of the internal reflection preventing film was 
1.70 as a result of measuring by an ellipsomter. Optical density was 3.0 or more. 
[0029]The paint for internal reflection prevention made the same was obtained except changing 
the aluminum oxide particulates of example 4 Example 1 into the titanium black (trade name by 
MITSUBISHI MATERIALS CORP. "10S") whose mean particle diameter is 25 nm. After applying 
the obtained paint for internal reflection prevention to an optical glass peripheral part, heat cure 
was carried out for 1 hour, and 130 ** of optical members which have an internal reflection 
preventing film were obtained. The refractive index of the internal reflection preventing film was 
1.70 as a result of measuring by an ellipsomter. Optical density was 3.0 or more. 
[0030]2g of carbon black added in the vehicle solution lOOg prepared in comparative example 1 
Example 1, 10 g of melamine-ized styrene was added after distribution by the sand mill in it, and 
the paint for internal reflection prevention was prepared in it. 

[0031 ]The paint for internal reflection prevention was similarly obtained except having changed 
the aluminum oxide particulates whose mean particle diameter of comparative example 2 
Example 1 is 0.07 micrometer into the aluminum oxide particulates whose mean particle diameter 
is 0.45 micrometer. 

[0032]In the vehicle solution 100g prepared in comparative example 3 Example 1, coal tar 10g 
addition of was done, 10 g of melamine-ized styrene was added after distribution by the 
ultrasonic HOMOJINA scissor, and the paint for internal reflection prevention was prepared in it 

[0033]The paint for internal reflection prevention obtained in evaluation test 1 Example 1 was 
applied to the bottom a which the right-angled triangular prism 40 (refer to drawing 3 ) of ** 
material FD2 (the Hoya [ Corp. ] Corp. make, refractive index 1 .652) ******(ed). This right- 
angled triangular prism 40 was irradiated with the light 07 from prism plane b, as shown in 
drawing 3 , and the transmitted light 09 penetrated from prism plane c was measured. Intensity of 
the transmitted light which applied each paint for internal reflection prevention when intensity of 
the transmitted light before applying the paint for internal reflection prevention was set to 100 
was made into reflectance, and the value was shown in Table 1. Reflectance is similarly 
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computed about the paint for internal reflection prevention and the paint for internal reflection 
prevention of the comparative examples 1-3 which were obtained from Example 2 in Example 4, 
and it is shown in Table 1. 

[0034]The reflectance produced by making it be the same as that of the evaluation test 1 was 
shown in Table 1 except having used ** material FD4 (the Hoya [ Corp. ] Corp. make, refractive 
index 1.761) as an evaluation test 2 right-angled triangular prism. 

[0035]About the sample obtained by the evaluation test 3 above-mentioned evaluation test 1, 
the appearance change after 30-minute washing was observed with the steam of isopropyl 
alcohol with the naked eye, and the result was shown in Table 1. 
[0036] 
[Table 1] 
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[0037] 

[Effect of the Invention]The optical member which has the internal reflection preventing film 
formed using the paint for internal reflection prevention by this invention has little total internal 
reflection in the interface of an internal reflection preventing film and an optical member, and 
there is tolerance of enough also in the isopropyl alcohol used for washing of an optical member, 
and it is extremely excellent in practicality. . 



[Translation done.] 
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